Being able to accurately predict probability of death is important for the intensivist. Serum cytokine levels parallel physiological derangements observed in critically ill patients and are used in commonly applied scoring systems and prediction models. Thus, serum cytokine based prediction models of outcome seem to be reasonable and of great interest. In this issue of Critical Care, Gauglitz and colleagues present their prediction equation for paediatric burn patients with concomitant inhalation injury. They found that IL-10 on admission, or IL-6 and IL-7 five to seven days later, may predict outcome in an excellent way. Increased mortality is observed as serum IL-6 and IL-10 levels increase and serum IL-7 levels decrease. However, the complexity of cytokine kinetics in critically ill patients and the variety of factors capable to affect circulating cytokines even in a subgroup of critically ill patients may affect the valitidy of the results. Also, serum cytokine based prediction models need to be compared to commonly applied prediction models based on clinical parameters. This will enable identification of the most suitable, accurate, cheapest, and easiest to use model to predict outcome.
In this issue of Critical Care, Dr Gauglitz and colleagues [1] present their prediction equation for outcome of burned children with concomitant inhalation injury based on serum cytokine measurements.
Prediction of outcome is very important in the intensive care unit (ICU) and, for this purpose, intensivists have created illness severity scores (Acute Physiology and Chronic Health Evaluation (APACHE), Simplified Acute Physiology Score (SAPS), and Mortality Probability Model (MPM)). These scores are calculated from data collected on the first ICU day and comprise two parts: the score itself, reflecting illness severity; and a probability model, which is an equation giving the probability of hospital death [2] . Accordingly, illness severity scores applicable for paediatric populations are widely used to assess severity and estimate probability of death [3, 4] .
The probability of death after burns can be easily predicted on the basis of simple, objective clinical criteria: age greater than 60 years; more than 40% of body-surface area burned; and inhalation injury [5] . With regard to burn injury in children, only demographics and injury variables have been used to predict outcome [6, 7] . In the later of these studies, an effort to take into account the effects of treatment on several variables to predict outcomes was attempted [7] .
The activation of the host immune system and the release of inflammatory mediators have been linked to physiological derangements observed in burn injury and other inflammatory conditions, increasing according to illness severity and the progression of systemic inflammatory response syndrome to multiple organ failure. Thus, it has been assumed that increased physiological responses parallel the intensity of cytokine production and the development of multiple organ failure and death. Since the production or depression of several cytokines is related to physiological derangements commonly used in scoring systems, it seems reasonable to measure these circulating cytokines and use them as an additional tool to predict outcome.
In this regard, the article by Gauglitz and colleagues is original and of great interest [1] .
The authors present their data on severely burned children with concomitant inhalation injury. They found that children who did not survive had the worst clinical characteristics, including lower PaO 2 /FiO 2 ratios (arterial oxygen partial pressure/fraction of inspired oxygen), higher positive
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Circulating cytokines and outcome prediction of burned children with concomitant inhalation injury inspiratory pressure (PIP), increased length of ventilator days and increased acute respiratory distress syndrome (ARDS) incidence. They also found that among 18 serum cytokines tested, IL-4, IL-6 and IL-13 were significantly higher on admission in non-survivors. Also, IL-10 was significantly higher on admission and on day 5 in non-survivors. On the other hand, non-survivors showed significantly lower IL-7 serum levels five to seven days post admission when compared to the survivor group.
Most importantly, using multiple logistic regression analysis, they created mortality prediction equations of burned children with concomitant inhalation injury using three serum cytokine values. They found that IL-10 level on admission, or IL-6 and IL-7 levels five to seven days later, may predict outcome when used in these prediction equations. Increased mortality was observed as serum IL-6 and IL-10 levels increased and serum IL-7 levels decreased. This is an excellent work introducing serum cytokine measurements as indicators of physiological dearrangements in burned children with concomitant inhalation injury and using them to predict outcome. However, several issues need to be discussed.
At first, clinical data for non-survivors (PaO 2 /FiO 2 , PIP, length of ventilator days, ARDS incidence) were worse compared to survivors and this parallels cytokine measurements in nonsurvivors versus survivors for IL-4, IL-6, IL-7, IL10 and IL-13.
In our opinion, the investigators could also create a prediction model using easily obtained clinical parameters and without significant costs for comparisons, or compare their results with existing scoring systems for illness severity or death prediction models specifically developed for burn injury that use simple clinical parameters. Recently, another equation based on a very large database (68,661 patients) was published, taking into account seven variables, including age, total body surface area burned, inhalation injury, co-existing trauma, and pneumonia [8] . A comprehensive predictive model of burn mortality was created, providing superior predictive ability compared to previous models published [6, 7] .
Another limitation of the study is that it included only a small number of patients and data from a single institution, which limit the validity of the results. Also, several other technical issues need to be clarified, including variability of the cytokine assays, sample processing, several physiological modifiers of cytokine production (tissue oxygenation, reactive oxygen species), and pharmacological modifiers of cytokine production. All these factors may affect cytokine induction and, consquently, serum cytokine levels.
Another study [9] in the past tried to correlate illness severity scores and plasma pro-inflammatory concentrations in critically ill ICU patients. The authors concluded that plasma cytokine concentrations fluctuate in serious illness and have a poor correlation with derangement of whole body physiology in seriously ill patients. The investigators concluded also that the daily measurement of plasma cytokine concentrations is not going to be clinically helpful in the ICU except possibly in specific subgroups of patients, such as those with sepsis. However, more recent data suggest that the use of a multiple cytokine assay platform allows identification of distinct cytokine profiles associated with sepsis severity, evolution of organ failure and death [10] . Also, in unselected critically ill patients, cytokine levels on ICU admission were independent outcome predictors for the presence and degree of organ dysfunction [11] . In the subgroup of septic patients, IL-6 was found to be the sole variable determining outcome. The authors also wondered whether cytokine measurements should be introduced in clinical practice for outcome prediction, and particularly in critically ill septic patients.
Medicine is an evolving science and art interested in death prediction in the ICU. Since the recognition by Holmes in 1860 [12] that the extent of injury is involved in determining burn outcome, age and other clinical variables have been added to better predict outcome [5] [6] [7] [8] . Together with advances in computer science and statistical methods, serum cytokine measurements may be a new element in predicting outcome in critically ill patients in the 21st century [1, 10, 11] . However, we should keep in mind the complexity of cytokine kinetics in critically ill patients and the variety of factors affecting circulating cytokines and that serum cytokine based prediction models need to be compared to commonly applied prediction models based on clinical parameters. This will allow us to better identify the most suitable, accurate, cheapest, and easiest to use model to predict outcome.
